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Abstract. Code refactoring is a disciplined technique for restructuring
an existing body of code, altering its internal structure without changing
its external behaviour. In this paper we present a preliminary analysis
about the use of refactoring techniques by developers analysing the com-
ments posted on GitHub related to 90 projects hosted in this repository,
and analysing questions related to refactoring techniques posted on Stack
Overflow. The goal of this position paper is also to propose a topic of con-
versation about websites like Stack Overflow and GitHub as important
sources of informations for researcher and practitioners.
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1 Introduction

Fowler [5] defines refactoring as a disciplined technique for restructuring an ex-
isting body of code, altering its internal structure without changing its external
behaviour. Its heart is a series of small behaviour preserving transformations.
Each transformation, the refactoring, does little, but a sequence of transforma-
tions can produce a significant restructuring.

Refactoring applies a series of standardised change in a program’s source
code that either preserves the behaviour of the software, or does not modify its
conformance to functional requirements. There are many development environ-
ments providing automated support for performing the mechanical aspects of
these basic refactorings (as rename action).

To perform our preliminary study we have considered the following collabo-
rative portals:

– GitHub [1] is a web-based service providing a collaborative software devel-
opment environment and a social network for developers. The site provides
social networking functionality such as feeds, followers, wikis and the social
network graph to display how developers work on their versions of a reposi-
tory. In order to analyse how developers discuss about refactoring techniques
we have applied a text mining approach on the comments posted on GitHub
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to identify those related to refactoring. We have used the dataset proposed by
the MSR conference for the mining challenge 2014 contest [4]. This dataset 90
GitHub projects and their folks that are not randomly selected and thus not
representative of GitHub. Though this set in not representative of the entire
website, it is useful for preliminary analysis as that performed on this position
paper.

– Stack Overflow [2] is a website featuring questions and answers on a wide
range of topics in computer programming and software engineering. We have
used, for our analysis, the official dump (updated August 2012) of the MSR
2013 Mining Challenge and we have integrated the missing data related to the
period August 2012 - March 2014. To simplify the data extraction process,
data not related to Stack Overflow have been removed.

Analysing comments posted by developers it is possible to understand how
refactoring is considered and how often this process occurs during the develop-
ment phases of a software system. It is possible also to do a trend analysis on the
refactoring techniques used as they are cited to in developers’ comments. This
leads us to our main research questions:

– RQ1: Is there a relationship between refactoring and programming
languages?

– RQ2: Is refactoring considered during the development of a software
system hosted on GitHub?

– RQ3: It is possible to recognise which type of refactoring techniques
are used?

The remainder of this paper is structured as follows, in the Methodology
section we describe the methodology used to analyse data and to retrieve infor-
mations related to refactoring area; in the Preliminary Results section we discuss
the obtained results answering the research questions and after a discussion of
the threats to validity we indicate the conclusion of this work and the future
steps.

2 Methodology

In order to perform the comments analysis, we have used AntConc software
[3]. Such a software is multiplatform tool carrying out corpus linguistic research
and data-driven learning. It contains seven tools such as concordance tool, that
shows how words are commonly used in a corpus of texts;

Table 1 shows which programming languages are used in this GitHub corpus.
As first step we have extracted all the comments related to refactoring activ-

ity, considering the string ”refact*”. After such extraction we have created 3 files
containing all the comments related to refactoring activity. Each file represent a
column of the SQL database table. We have considered the comments contained
in the table pull-request-comment, in the table issue-comments and in the ta-
ble commit-comments. In total there are 485 comments related to refactoring
activities on 54892 total comments on GitHub.
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Language # of Projects

C 10
C# 8

C++ 8
CSS 3
Go 1

Java 8
JavaScript 9

PHP 9
Python 10

R 4
Ruby 10
Scala 9

TypeScript 1

Table 1: Corpus description

Due to the fact that it is not possible to check manually all the comments
posted on GitHub, in this preliminary study we are considering false positives
comments (e.g., refactoring required) as positives. We are not able (at this stage)
to demonstrate that all the comments are related to the use of refactoring tech-
niques on GitHub.

Considering the Stack Overflow’s dump, we have extracted all the comments
related to refactoring activities considering, as in the GitHub case, the string
refact*, and we have also considered the refactoring tag. On Stack Overflow
each question is classified and tags are assigned.

3 Preliminary Results

To answer the RQ1 we have considered data collected from Stack Overflow first.
The reason is that in this case we are sure about the nature of the question posted
on the website. All the questions collected from the database dump are related
to refactoring and we cannot jump into false positive as in the case described
for GitHub.

Table 2 shows the programming languages related to refactoring-developer
questions asked on Stack Overflow:

There are also 207 questions about ”Eclipse and refactoring” and 172 ques-
tions about ”Design patterns and refactoring”.

As 2 shows, all the refactoring-questions on Stack Overflow are related to
object oriented programming languages.

On GitHub we have studied the relationship between the comments related to
refactoring activity and the programming language used for the software under
development. Also in this case, the result is that refactoring occurs mainly in
software developed using Object Oriented Programming Language such as Java,
C++ and Python.
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Language # of Questions

C# 755
Java 618

Ruby on rails 284
Ruby 258

JavaScript 238
C++ 224
Php 193
.Net 172

Table 2: Stack Overflow refactoring-questions divided by programming language

According to this preliminary results we can answer the RQ2: Is refactor-
ing considered during the development phases of a software system hosted on
GitHub? saying that refactoring techniques are used during the development
phases but only the 0,88% of the comments are related to refactoring activities.
Developers are hardly speaking about refactoring.

In order to answer the RQ3 It is possible to recognise which type of refactoring
techniques are used?, we have analysed all the comments containing references
to refactoring, trying to figure out if it was possible to capture specific activi-
ties related to Fowler’s catalog (looking for specific terms as ”rename” or ”add
parameter”). As suggested by Mens and al. in [6] refactoring activity consist of:

– Identify where the software should be refactored;
– Determine which refactoring (or which refactorings) should be applied to the

identified places;
– Guarantee that the applied refactoring preserves behaviour
– Apply the refactoring;
– Assess the effect of the refactoring on quality characteristics of the software;
– Maintain the consistency between the refactored program code and other soft-

ware artifacts;

Considering the comments posted on the GitHub repository we are not able to
affirm that is possible to recognise the specific type of refactoring used during
the development. Comments are too general and developers do not use, in their
comment, specific references to differents kind of refactorings. In order to answer
the RQ3 it could be useful to perform a study asking the developers to answer
a survey about what kind of refacoring they are used to operate during the
development phase. At this stage we are not able to highlight which kind of
refactoring technique are prevalents.

4 Threats to Validity

GitHub is an open repository, so it is not possible to take into account the de-
velopers’ experience. This fact could affect our analysis; newest developers could
not use refactoring techniques or maybe they use refactoring without spelling
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out it clearly in the commit message. The dataset contains 90 GitHub projects
and their folks that are not randomly selected and thus it is not representative
of the real situation also because close source projects are not take into account.

5 Conclusions

In this position paper we present a preliminary analysis of the use of refactor-
ing by developers analysing the comments posted on GitHub and related to 90
projects hosted in this repository and considering the questions posted on Stack
Overflow by developers. This is only a starting point with little scientific value,
the main goal is to stimulate a conversation during the RefTest workshop about
the use of GitHub and Stack Overflow as sources of informations for future
studies related to refactoring.
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